MATH & STAT Ch16. The Normal Distribution & its Applications JCCSS
16.0 Applications of Standard Deviation (Certificate Level )

(1) Standard Score
The standard score z is given by

X=X
Z=

O

The standard score is often used for comparison purposes.

eg. ;( of thewhole class| o of the whole class| David's score | His standard score
Mathematics test 74 4 76 M =05
Physics test 53 8 65 65-58 15

Since David's standard score in the Physics test is higher, his performance in the
Physicstest is better than that in the Mathematics test.

(2) Normal Distribution
The frequency curve of a normal distribution is bell-shaped and symmetrical about its
mean.
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For anormal distribution,

(1) about 68% of the dataliein the range Xt o,

(if) about 95% of the datalie in the range X +20,

(iii) about 99.7% of the datalie in the range X * 30.

e.g. It is known that the marks of 200 students in a Mathematics test is normally
distributed. If the mean is 63 and the standard deviation is 7, then the number of

students scoring marks between 56 and 70 (i.e. between X o and X o) is
200x68% 1364
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16.3 The Normal Distribution

1.  Comparison of Continuous & Discrete Distributions
Types Continuous prob. distribution Discrete prob. distribution
Examples Normal Distribution Bernoulli Distribution,
(Gaussian Distribution) Binomial Distribution,
Geometric Distribution,
Poisson  Distribution.
Graphical
. prob
Representation density ¢
or
X
o 1IN
N
. x P.392
U
Specation |- [ xt (i w=xf (x)
0 2 2
o?=[" (-w?feodk  P3g | © = LX) or
= E(X*) - [E(X)]?
Conditions 1. fx)>0 1. 1>fx)>0
for prob. ® _ 2. f (x)=1
disribution | 2 | T (9=1 P.396 2
Probability | pdf (prob density function) P.405 | prob. function
Distribution . _x
)’ (0 p@a-p)
f(x)= 1 e_Z(") for x=1,0.
\2no fx) G p*(-p)"*
for —oo< X< o0 for x=0,1,2;--,n.
f)  (@-p*'p
for x=1,2,3,
X o—M
£(x) Ae
X!
for x=0,1,2,
Notation | N (u, 02) P406 | B(n,p)/b(x;n,p), Geom(p)

Po (1)
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2. (@ Standard Normal Distribution Z~N(0,1) P.407
. 7
f(2)= e 2, for —o<z<ow
(2) o
(b) Tableof Standard normal prob. (Total area under the curveis equal to 1) P.408
(c) How toreadthetable P.408

() z 023 Prob. 00910 = [ P(0<Z<0.23) 0.0910

Table. Area under the Standard Normal Curve
z 00 i}l 02 f.ﬂﬂ) 04 05 e a7 08 09

g
0.0 | 0000 .0040 0080 0720 0160 0199 0239 0279 0319 0359
: 0398 0438 0478 0817 0557 .0596 0636 .0675 .0714 0753
(0.2) |---0193-:0832--0871-[0910] L0948 0887 .1026 1064 .1103 .11
o J179 0217 1255 1293 1331 1368 1406 1443 1480 1517
04 | 1554 1591 .1628 .1664 _llnn 1736 1712 1808 1844 1879

g AS87 4087 40987 40BE 4YBE 49E9 4989 4959 4990 4990 |
31 4590 4991 4991 4991 4992 4092 4992 4992 4993 4993 |
iz 4993 4903 4994 4994 4994 4994 4994 4905 4995 4995 ll
i3 AD95 45995 4995 4996 4996 4996 4996 4995 4906 4997
4 AF97 4997 4997 4997 4997 4997 4997 4997 4997 4993

|_3.5 | 4998 .499E .4998 4998 4998 4008 4098 4998 4998 4998

Note © An cntry in the table represents the probability Alz)
that a Standard Normal variable assumes a value between
0 and z. Probabilities for negative values of z are

obtained by symmetry. o =

(i) (1) P(0<Z<z) /w\
VA
() P(z<Z<0) /(

z O
(I P(z<z) (1) Prob<0.5

\ ()] Prob>7w\
z V4
\ ()] Prob<7\

(v)y P(z>z) (I Prob>0.5

z z
Exercise 16.3Q6, 7,9
3. Conversionof N(p,c2)toZ~N(0,1) by P.409
7= X"H
c
Exercise 16.3 Q12, 13, 16, 17
Remarks: For continuous probability distribution P.395

P(h<X<K) P(h<X<K) P(h<X<K) P(h<X<k)
I.e. the prob is not affected by the inclusion or exclusion of the end points.
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16.4 Applications of the Normal Distribution
(8 Firsttype Ex16.4 Q.1-5
3. LetT bethewaiting timefor atram
T~N(10,32)
(@ P(T<L5)

(b) Secondtype Ex16.4 Q.6-13
12. Let X bethedaily earnings

X ~ N (500, 602)
(@ P(X 600)

© P(X Q) 025

IQR

(c) Other type
14. Let T bethedelivery times

T ~N(30,10%)
(@ P(T 35)
Expected cost

Exercise 16.4 Q17, 20, 25

Many distributions in daily life may be| P.420
approximated by normal distribution.
Example 16.13

(b) P(2 T 7)

() P(X x) 0.9

P(X Q) 075

(©) P(T t) 0.2
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